Drugs of herbal origin consist a major part in all traditional systems of medicine. Recently, focus on plant research is increased, due to the great potential of medicinal plants used in various traditional systems. Wounds are one of the major causes of physical disabilities. Traditional medicinal plants are remarkable for their significant potential to treat wounds in different tribal areas, all over the world. Many ethnomedicinal survey reports, research articles, and books have been published highlighting the use of medicinal plant for the management of wound. Recent research reveals that some of these plants are renowed either clinically or experimentally for their wound healing activities. Many plants are yet to be studied for their traditional claims. Single hand information regarding these plants with their specific parts used is still lacking. Present study reports the wound healing activity of 221 root drugs, being reported in 14 books and 70 research articles, related to ethnobotany and ethnomedicine. It is noticed that roots of ethnomedicinal plants belonging to 72 families (Fabaceae -13, Rubiaceae -12, Vitaceae -11, Euphorbiaceae -11, Asteraceae -9, etc.) are reported for their wound healing activity. Among them, 122 plants reported for topical application, 6 for oral administration, and 6 for both oral and topical. Maximum drugs are used in paste form followed by juice, decoction, and ash form.
INTRODUCTION
W ounds are physical injuries that result in an opening or break of the skin that causes disturbance in the normal skin anatomy and function. They result in the loss of continuity of epithelium with or without the loss of underlying connective tissue. [1] The prevalence of wounds in the population studied is 15.03/1000. The prevalence of chronic wounds in the community is reported as 4.5/1000 population, whereas that of acute wounds is nearly doubled at 10.5/1000 population. [2] Healing of wounds starts from the moment and can continue for varying periods of time depending on the extent of wounding. The process can be broadly categorized into three stages: Inflammatory phase, proliferative phase, and finally, the remodeling phase which ultimately determines the strength and appearance of the healed tissue. [3] Wound healing agents are agents that can stimulate fibroblast proliferation, induce keratinocytes proliferation and differentiation. They can also increase collagen formation, exhibit antimicrobial, antioxidant, and anti-inflammatory properties. In most cases, for an agent from medicinal plants or natural product to be classified as a good wound healing agent, it should possess two or more of the above properties. [4, 5] Medicinal plants have been reported to be very beneficial in wound care, promoting the rate of wound healing with minimal scarring to the patient. [6] In traditional medicine, all over the world, a wide range of plant preparations are employed as wound healing agents. Natural product research is often based on ethnobotanical information and many of the drugs used today were developed from medicinal plants employed in indigenous societies. [7] Various plants in different dosage forms are used by tribals and folklore traditions for treatment of wounds, cuts, and burns. Many ethnomedicinal survey reports, research findings, and books have been published highlighting the use of plant drug for the management of wound healing. [8] Single hand information regarding the plant with their specific parts used except leaves [9] for wound healing activity is still lacking.
Hence, the present research work has been planned with an aim to compile the root drugs reported for their wound healing activity in published ethnobotanical and ethnomedicinal books and research articles. For this purpose, the ethnomedicinal plants which have been reported for their use in cuts, wounds, burns, etc., wherein root as the part used, were noted down in a specially designed format in regard to their botanical names with family, local name, dosage form, route of drug administration, and tribal areas followed by references. The review was carried out during January 2017-June 2018. Available 14 books and 70 research articles related to ethnomedicine, ethnobotany, and ethnopharmacology were reviewed. Each book and research article referred, for easy recording purpose, were assigned with a serial referencing number. The details of the referencing number assigned for books are as follows: Ethnobotany and Medicinal Plants of Indian Subcontinent, [10] Ethnobotany in South Asia, [11] Medicinal Plants: Ethnobotany Approach, [12] A Lexicon of Medicinal Plants in India, vol.-I, [13] The Medicinal and Poisonous Plants of India, [14] Medicinal Plants in India, vol.-I, [15] Medicinal Plants in India, vol.-II, [16] Ethnobotany of Santhal Pargana, [17] Medicinal Plants of Uttaranchal State, [18] An appraisal of Tribal-Folk Medicines, [19] Glimpses of Medico-Botany of Bastar district (Madhya Pradesh), [20] Medico-Botanical Exploration of Phulbani and Koraput district of Orissa, [21] Medicinal Plants of Nagpur and Wardha Forest Division, Maharashtra, [22] and Notable plants in Ethnomedicine of India. [23] The numbers in bracket in reference column of Table 1 are denoting the page numbers of books.
The details of the reference number for research articles, presented according to the first author, assigned are as follows: Prusti and Behera 2007, [24] Nallella Sreeramulu et al., 2013 , [25] Thomas et al., 2004 , [26] Patel 2014, [27] Amri and Kisangau 2012, [28] [41] Muthu et al., 2006, [42] and Mallik et al. 2012 . [43] Major classical texts of Ayurveda, i.e., Bhrihatrayee were refered for Sandhaniya (healers of wound), Vrana shodhana (cleanses wound), Dushta vrana vishodhana (cleanses septic wound), Vranya (beneficial in wound), and Vrana ropana (wound healing) activities of various plant drugs being described in various vargas/ganas (group of drugs) in these texts.
Abbreviations were made for the local name of plants. Details of abbreviation used are as follows: Andm -Andamanese, Asm -Assamaese, Bn -Bengali, E -English, Guj -Gujarati, H -Hindi, Hp -Himachal, Kd -Kadar, Kmn -Kumaon, Kn -Kannada, Ldk -Ladakhi, Lut -Local Uttaranchal, Mizo -Mizorami, Ml -Malayalam, Mnd -Mundari, Mr -Marathi, Ncb -Nicobarese, O -Oriya, Pun -Punjabi, Raj -Rajasthani, S -Sanskrit, Sik -Sikkimese, Snt -Santali, Tel -Telugu, and Tm -Tamil. In route of administration, "T" is denoting topical application and "O" is for oral administration.
WOUND HEALING PLANTS
Present study reports 221 plants (root as useful part), compiled from 14 books and 70 research articles related to ethnobotany and ethnomedicine, being reported for their wound healing activity [ Table 1 ].
TRIBAL AREAS
The use of root drugs by different tribal population in different tribal parts of the world is reported in Table 1 . Among these plants, many plants were reported for the same activity from different tribal areas of the world indicating their ample uses. Curcuma longa (Zingiberaceae) was reported from maximum six tribal areas (Assam, Bihar, Chhattisgarh, Maharashtra, Tamil Nadu, and Uttarakhand), while Achyranthes aspera (Amaranthaceae), Boenninghausenia albiflora (Rutaceae), Eclipta prostrata (Asteraceae), and Sida cordifolia (Malvaceae) were from four tribal areas: A. aspera from Andhra Pradesh, Odisha, Uttar Pradesh, and Uttarakhand; B. albiflora from Andhra Pradesh, Arunachal Pradesh, Meghalaya, and Uttarakhand; E. prostrata from Assam, Odisha, Tamil Nadu, and Uttarakhand; S. cordifolia from Chhattisgarh, Maharashtra, Odisha, and Uttarakhand. Reporting of a single drug from many tribal areas indicates the wider use of this drug.
ROUTE OF ADMINISTRATION
Among these ethnomedicinal plants, 122 plants reported for topical application, 6 for oral administration, and 6 for both oral and topical [ Table 2 ]. Remaining 87 plants were not mentioned for any particular route of administration in the referred sources. Non-reporting of the route of drug administration indicates its external application from its dosage form. 
FAMILY-WISE CLASSIFICATIONS
Family-wise classifications of plants are noted in Table 3 . It was found that plants belonging to Fabaceae -13 were maximum followed by Rubiaceae -12, Vitaceae -11, Euphorbiaceae -11, and Asteraceae -9. Recent review study [44] shows that Asteraceae is an important plant family for being a valuable and potential source for the natural products possessing wound healing activity. The plants of Fabaceae, Rubiaceae, and Euphorbiaceae families are mostly of sweet taste (Madhura rasa), astringent taste (Kashaya rasa), and bitter taste (Tiktarasa). In Ayurved classics, Madhura rasa and Kashaya rasa have been highlighted for their Vrana-sandhana (healers of wound) and Vrana-ropana (wound healing) properties [45] and, hence, may be used as wound healing agents in many disease conditions. Table 4 ]. Plants having these properties are classified under Sandhaniya mahakashaya [46] in Charaka Samhita and Aaragvadhadi gana, [47] Arkadi gana, [48] Patoladi gana, [49] Priyangvadi gana, [50] Ambashthadi gana, [51] Nygrodhadi gana, [52] Lakshadi gana [53] in Sushruta Samhita and Aaragvadhadi gana, [54] Arkadi gana, [55] Priyangvadi gana, [56] Ambashthadi gana, [57] and Nygrodhadi gana [58] in Ashtanga Hridaya Samhita. Patha (Cissampelos pareira L.), Lajjalu (Mimosa pudica Linn.), and Dhataki (Woodfordia fruticosa (L.) Kurz.) have been mentioned in Sandhaniya Mahakashaya in Charaka Samhita.
RECENT RESEARCHES
The wound healing activity of different extracts (petroleum ether, solvent ether, chloroform, alcohol, and chloroform water) of tubers of Allium cepa L. was evaluated in excision, incision, and dead space wound models in albino rats at a dose of 300 mg/k.g. B.W. by oral route. Alcoholic extract of tubers of A. cepa has shown better wound healing activity in excision, incision, and dead space wound models as compared to chloroform and chloroform water extracts. [59] The isolates of the bulbs of Allium sativum L. (Liliaceae) were evaluated for wound healing activity on the Swiss albino rats in excision wound model and incision wound model, by topical application. The studies on excision wound model reveal significant wound healing activity of the extract, which is comparable with the reference control framycetin. [60] The aqueous extract of the roots of Asparagus racemosus Willd.was screnned for wound healing activity in albino rats using a dead space wound model at a dose of 200 mg/kg or 400 mg/kg for 10 days by oral route. The extract showed a significant increase in granulation tissue breaking strength and a significant increase in hydroxyproline, hexosamine, and hexuronic acid in granulation tissue. [61] Aqueous and methanol extracts of the root of Berberis lycium Royle, evaluated using incision, excision and dead wound space models in rats, results increased epithelialization, wound contraction, skin breaking strength, tissue granulation, dry weight and hydroxyproline content. Histopathological studies of the granulation tissue also indicated that there was an increase in collagen formation in those rats treated with the methanol extract, compared with the control group. The methanol extract was more effective than the aqueous extract, but both showed significant results compared with the control. [62] Anti-inflammatory and wound healing activities of the major calophyllolide (CP) compound isolated from Calophyllum inophyllum Linn. have been proved. These study findings may enable the utilization of CP as a potent therapeutic for cutaneous wound healing.
[63] 
Sushruta Samhita
Aragvadhadi gana [47] Patha, Kurantaka (Saireyaka), Chitraka, and Karanja
4

Vrana shodhana
Arkadi gana [48] Arka, Alarka, Karanja, Mayuraka (Apamarga), Indrapushpi (Langali), Kshudra Shweta (Shirisha), and Alavana (Jyotishmati)
7
Visheshad vrana shodhana
Patoladi gana [49] Patha 1 Vranya
Priyangvadi gana [50] Samanga (Lajjalu), Dhataki, Punnag, Rasanjana (Daruharidra), and Yojanvalli (Manjistha)
5
Vrana ropana
Ambashthadi gana [51] Ambashtha (Patha), Dhataki, Samanga (Lajjalu), and Palasha
4
Vrana ropana
Nygrodhadi gana [52] Palasha and Badari 2 Vranya
Lakshadi gana [53] Ashwamaar (Karvira), Haridra and Daruharidra
3
Dushta vrana vishodhana
3.
Ashtanga Hridaya Samhita
Aaragvadhadi gana [54] Patha, Saireyaka, Karanja, Agni (Chitraka) and Ghonta (Badari)
5
Dushta vrana vishodhana
Arkadi gana [55] Arka, Alarka,Vishalya (Langali), Pratyakpushpi (Apamarga), Peet tailaa (Jyotishmati), Udkriya (Karanja), and Kshudra Shweta (Shirisha) 7
Visheshad vrana shodhana
Priyangvadi gana [56] Rasanjana (Daruharidra), Yojanvalli (Manjistha), Samanga (Lajjalu), Punnaga and Madaniyhetu (Dhataki)
5
Vrana ropana
Ambashthadi gana [57] Ambashtha (Patha), Namaskari (Lajjalu), Palasha, Kacchura (Kapikacchu), and Dhataki
5
Vrana ropana
Nygrodhadi gana [58] Palasha and koli (Badari) 2 Vranya
Wound healing activity of Calotropis gigantea (L.) R. Br. root bark was evaluated by excision, incision, and dead space wound healing models in Wistar albino rats. Topical application of C. gigantea in excision wound model increased the percentage of wound contraction. Scar area and epithelization time were decreased. In incision wound and dead space wound, breaking strength of wounds and hydroxyproline was increased. [64] Healing activity of Capparis spinosa L. against surgical wounds, in rats infected by Escherichia coli, excisions were created surgically on the animals' skin and then infected with E. coli. Ethanol extract of C. spinosa includes properties that promote intense granulation tissue formation and accelerate wound healing activities. [65] The methanolic extract of C. orchioides tuberous root with the concentration of 200 mg/kg and 400 mg/kg significantly increased the level of superoxide dismutase and nitric oxide and decreased lipid peroxidation in granuloma tissue of diabetic mice. [66] Ethanolic extract of C. longa ointment (EtOHCl) containing 10% curcumin displayed a remarkable healing process against wound retardation by aspirin. Topical application of ointment showed significant (P < 0.01) difference as compared to the control group. Histopathological studies also showed healing of the epidermis, increased collagen, fibroblasts, and blood vessels. [67] Roots of M. pudica L. were studied for wound healing activity by incorporating the methanolic and the total aqueous extract in simple ointment base B.P. in a concentration of 0.5% (w/w), 1% (w/w) and 2% (w/w). Wound healing activity was studied in three types of model in rats, namely excision, incision, and estimation of biochemical parameter. Treatment of wound with ointment containing 2% (w/w) methanolic and 2% (w/w) total aqueous extract exhibited significant (P < 0.001) wound healing activity. The methanolic extract exhibited good wound healing activity probably due to phenol constituents which were 11% (w/w) and 17% (w/w) in methanolic and total aqueous extract, respectively. [68] The wound healing activities of the ointment of aqueous and methanol extracts of the root of Hemidesmus indicus (Linn.) R. Br. ex. Schult. were evaluated using excision wound model in rats. The ointment made from the methanolic extract displayed significant wound healing activity. [69] The ethanolic extracts of roots of Morinda pubescens J.E. Smith at different concentrations (10% w/w and 20% w/w) showed a faster rate of wound healing activity. The extracttreated mice exhibit a reduction in wound area when compared to controls. The extract-treated wounds are found to epithelize faster as compared to controls. [70] The methanol root extract of P. zeylanica L. exhibited a significant wound healing activity as compared to control in excision wound model in Wistar albino rats. The epithelization of wound with 10% (w/w) extract ointment-treated group was found to be earlier as compared to control. [71] Hydroalcoholic extract of root of Withania somnifera (L.) Dunal has been evaluated for its wound healing activity in the male rats. The reduction of incisional wound area in the all groups treated with root extract of W. somnifera ointment was significantly higher on the 8 th day. Moreover, dose of 60% and 90% revealed better effects. [72] The alcoholic extract of roots of Saussurea lappa (Decne) Sch.-Bip. at the dose of 500 mg/kg, p.o., showed a significant increase in wound closure rate, tensile strength, granuloma breaking strength, and hydroxyproline content and decrease in epithelization period in extract-treated group when compared to control group. [73] 
CONCLUSION
The present review reports the use of 221 root drugs for their reported wound healing activity. Among them, 122 plants are reported for topical application, 6 for oral administration, and 6 for both oral and topical. Maximum drugs are used in paste form followed by juice, decoction, and ash form. Root drugs of Fabaceae and Rubiaceae family have great potency for healing the wounds. Recent researches show that some of these root drugs have been proved their efficacy as a wound healing agent in pharmacology studies. Finding of the present review may give leads for new drug development for wound healing. There is a need for scientific validation, standardization, and safety evaluation of ethnomedicinal root drugs before these could be recommended for healing of the wounds.
